IL-6 and its circadian secretion in humans.
Interleukin-6 (IL-6) is a pleiotropic cytokine produced by numerous types of immune and nonimmune cells and is involved in many pathophysiologic mechanisms in humans. Many studies suggest that IL-6 is a putative 'sleep factor' and its circadian secretion correlates with sleep/sleepiness. IL-6 is elevated in disorders of excessive daytime sleepiness such as narcolepsy and obstructive sleep apnea. It correlates positively with body mass index and may be a mediator of sleepiness in obesity. Also the secretion of this cytokine is stimulated by total acute or partial short-term sleep loss reflecting the increased sleepiness experienced by sleep-deprived individuals. Studies that evaluated the 24-hour secretory pattern of IL-6 in healthy young adults suggest that IL-6 is secreted in a biphasic circadian pattern with two nadirs at about 08.00 and 21.00, and two zeniths at about 19.00 and 05.00 h. In contrast, following sleep deprivation or in disorders of sleep disturbance, e.g., insomnia, IL-6 peaks during the day and, based on the level of stress system activity, i.e., cortisol secretion, contributes to either sleepiness and deep sleep (low cortisol) or feelings of tiredness and fatigue and poor sleep (high cortisol). In order to address concerns about the potential impact of differences of IL-6 levels between the beginning and the end of the 24-hour blood-drawing experiment, we proceeded with a cosinor analysis of 'detrended' data in young and old healthy individuals. This new analysis did not affect the biphasic circadian pattern of IL-6 secretion in young adults, while it augmented the flattened circadian pattern in old individuals in whom the difference was greater. Finally, IL-6 appears to be somnogenic in rats and exhibits a diurnal rhythm that follows the sleep/wake cycle in these animals. We conclude that IL-6 is a mediator of sleepiness and its circadian pattern reflects the homeostatic drive for sleep.